The cultivation of cotton is a relevant socioeconomic activity in the Brazilian agricultural scenario. In the Brazilian Northeast, however, production is limited by low rainfall, requiring water supplementation, a problem for the cotton cultivation practiced in the semi-arid region, due to the presence of saline ions in several water sources, from where the water is used for irrigation. It is necessary to identify cultivars that better tolerate saline stress in order to provide subsidies for their cultivation under such conditions. In this sense, the objective was to evaluate the tolerance of cotton cultivars to salinity. The experiment was conducted in a greenhouse, belonging to the Natural Resource Technology Center of the Federal University of Campina Grande, Campus I, Campina Grande, Brazil, in a completely randomized design in a 2 × 5 factorial scheme, with four replications, totaling 40 experimental units (BRS 368 RF and BRS SAFIRA) submitted to five saline levels (1.5, 3.0, 4.5, 6.0 and 7.5 dS•m −1 ). Irrigation with water saline of EC from 1.5 dS•m −1 affects adversely the growth of cotton cultivars, causing reductions in plant height, stem diameter, leaf area and number of leaves. Saline stress reduced the levels of the photosynthetic pigments of the cotton plants studied.
Introduction
The cultivation of cotton has been highlighted as an activity of great socioeconomic importance, especially for the Brazilian agribusiness, cultivated in more than fifteen states, with emphasis on the herbaceous cotton (Gossypium hirsutum L.). Oliveira et al., (2012) [1] presented an estimate of 3.6 million tons of herbaceous cotton for the 2017 harvest [2] .
In the semi-arid region of the Northeast, cotton production is one of the main agricultural activities of small and medium producers [3] . Cotton can be expressed as a farm alternative, due to the lower water requirement when compared to other crops, due to its tolerance to salinity, allowing the use of areas affected by salt and the use of water considerate of lower quality (high salt concentration) [4] .
The use of water, which has high concentrations of salts, in irrigation for plant production, is a challenge that has been successfully overcome in several parts of the world, due to the use of tolerant species and the adoption of adequate management practices of crops, soil and irrigation water [5] .
The plants, when cultivated under soil with salinity or irrigated with water saline, have their growth compromised due to the osmotic effect, which reduces the water absorption by the plant and/or as a function of the specific effect of the ions that cause functional disorders and damages, especially in leaves, thus affecting plant metabolism [6] . Thus, salinity can be considered as one of the abiotic stresses that most limits plant growth [7] .
Biochemical and physiological processes are triggered in plants submitted to saline stress, which consequently interfere with their growth, stomatal behavior and photosynthetic capacity [8] , due to the osmotic effects of the salts and the specific characteristics of Na + and Cl − [9] .
Qiu et al., (2014) [10] reported that saline stress, specifically, promotes the inhibition of the chlorophyllase enzyme, which results in a reduction in the levels of chlorophyll and its precursor, 5-aminolevulinate. Processes such as changes in fluorescence, may indicate the absence or presence of damage in the photosynthetic process, since the concentration of photosynthetic pigments, mainly chlorophyll a and chlorophyll b, is included in the factors linked to the photosynthetic efficiency of the plants because they are responsible for the capture of the light energy, later converted into chemical energy [11] . The fluorescence of Chlorophyll has become a method widely used for evaluating plant responses to environmental stresses [12] .
The objective of this study was to evaluate the growth and content of photosynthetic pigments of two cotton cultivars submitted to saline stress.
Material and Methods
The experiment was conducted from November 2017 to April 2018, in greenhouse conditions at the Natural Resources Technology Center of the Federal University of Campina Grande (CTRN/UFCG), Campina Grande, PB, in the mesoregion of the Agreste Paraibano, situated by the geographical coordinates 7˚15'18''S latitude 35˚52'28''W longitude and average altitude of 550 m; being the climate of the region, according to the climatic classification of Köppen, adapted to Brazil, type Csa, which represents mesothermic climate, sub-humid, with dry and hot dry season (4 to 5 months) and rainy season from autumn to winter. At the moment of conduction of the experiment, the effective seasons were spring and summer. These seasons are considering hot with low rainfall, mainly at the semiarid region of the Brazil.
The treatments were distributed in a completely randomized design in a 2 × 5 factorial scheme, with four replications, totaling 40 experimental units, corresponding to two cotton cultivars (BRS 368 RF and BRS SAFIRA) associated to five levels of electrical conductivity of irrigation water (1. ). The plants were cultivated in plastic pots, with 20 liters of capacity. At the base of the vessel was connected a transparent hose of 10 mm diameter, for collection of the drained volume, in PET bottles of 2.0 L volumetric capacity. The end of the hose that is inside the vessel for collection of the drainage water was wrapped with a nonwoven geotextile blanket (Bidim OP 30) to prevent its obstruction by the soil material. The pots were filled with a 3 cm layer of gravel at the base and 18 kg of soil classified as Eutrophic Greyish Argissolo with a sandy-loam texture collected at depth of 0-20 cm from the rural area of the municipality of Lagoa Seca, being properly disintegrated and sieved, whose physical-hydro and chemical characteristics (Table 1) were determined according to the methodologies proposed by [13] . In additional, the spacing of the plants was 0.5 m between plants in row and 0.5 m between vessels.
After filling the pots, soil moisture content was elevated close to the field capacity and maintained throughout the research, with daily irrigations applied in each vessel related to the water corresponding to the treatments. The volume applied was estimated by the water balance: volume of water applied minus the [14] .
Sowing was performed with 4 seeds, which from the sowing, were submitted to the treatments. They were distributed equidistantly directly in the vessel, at a depth of 1.5 cm. At 20 days after sowing, the thinning was done leaving only the most vigorous seedling until the end of the experiment.
Fertilization with nitrogen (N), phosphorus (P) and potassium (K) was performed according to the recommendations of [15] , with 100, 150 and 300 mg•kg were quantified by extracting the pigments from fresh leaf samples, which after being weighed, were punched and placed in recipients containing 6 mL of 80% acetone, which were kept in the dark and in a refrigerator for 48 hours; the supernatants containing the extracted pigments were collected and the spectrophotometer absorbance readings were taken at 470, 645 and 663 nanometers, according to [17] and [18] . The absorbance values are converted to the contents of chlorophyll a, b, total and carotenoids through Equations (2), (3), (4) and (5) respectively, originally proposed by [17] and still used by others authors [19] : 
The values obtained were converted to μg of pigment per gram of fresh mass, by a simple three rule.
The data obtained were evaluated by analysis of variance by the "F" test at the 0.05 and 0.01 probability level and in the cases of significance, linear and quadratic polynomial regression analysis was performed for the "salinity" factor, and in the "cultivar" factor, the Tukey test was used to compare means at 5% probability using the statistical software SISVAR 5.6 [20] .
Results and Discussion
Based on the results of the analysis of variance of the data (Table 2) , it was verified that there was a significant effect of the salinity levels of the irrigation water of the cotton on the biometric variables: plant height (AP), stem diameter (DC) leaf area (FA) and number of leaves (NF), in all periods studied. The cultivar factor was significant only for the number of leaves at 80 and 100 days after sowing.
It is observed in Figure 1 , at 80 and 100 DAS respectively. The reduction in the absolute value for this variable must be associated to the excess of salts in the soil, causing, according to [21] , a change in the external water potential and the ionic effect, caused by the accumulation of ions in the vegetal tissues, damage to various physiological and biochemical processes such as photosynthesis, protein synthesis and lipid metabolism, and may cause serious damage to growth. A linear and decreasing response is observed through the regression equation with the increase of the electrical conductivity of the irrigation water. According to the regression equation for the stem diameter of the cotton plant ( Figure  1(b) ), it can be observed that the plants showed reductions of 31.85 and 28.85%, respectively, at 80 and 100 DAS, in the plants submitted to the highest ECw in comparison with the lowest level of water salinity (1.5 dS•m −1 ). Therefore, due to the reductions in stem diameter, as well as in height, they show a reflection of excess salts in the root zone, causing a deleterious effect on the growth of the plants, which showed a marked decrease in the growth of different organs, because the excess of salts restricts the turgor of expanding tissues [22] . Following the same trend as plant height and stem diameter (Figure 1(a) and Figure 1(b) . The reduction of leaf area is commonly considered a strategy of protection and/or acclimatization of plants to high salinity, mitigating water losses through the transpiration process and maintaining high water potential in the cell [23] .
When analyzing the number of cotton leaves at 80 and 100 DAS, it is observed (Figure 2 These results corroborate with those found by [24] who also verified reduction in the leaf area of the cotton with the increase of the salinity of the water.
[25] also observed a reduction of leaf area and number of leaves when submitted to "BRS Rubi" cotton plants to saline stress, evidencing that the leaves are sensitive organs and as a defense mechanism they reduce in size and number in the presence of high concentrations of salts, in order to reduce water loss through transpiration.
The variable number of leaves differed significantly among cotton cultivars.
According to the means test, the cultivar "BRS 368 RF" obtained higher values of number of leaves, being approximately 34 and 48 leaves at 80 and 100 DAS, respectively, with a difference of 7 leaves at 80 DAS and 13 leaves to 100 DAS, in relation to cultivar "BRS Safira" (Figure 3 ).
The ANOVA results for the photosynthetic pigments presented in Table 3 indicated that the levels of chlorophyll a, b, total and carotenoids were significantly influenced by the salinity of irrigation water. Already the cultivar factor had a significant effect only on chlorophyll a and carotenoids (p < 0.01).
The levels of chlorophyll a, b, total (CLT) and carotenoids (CAT) differed statistically at 20 DAS with increasing salinity, according to the regression equation (Figure 4 ) as a function of the salinity of irrigation water, was linear. Chlorophyll a and b (Figure 4 . According to [26] , the increase of salt concentrations, and consequent increase in the electrical conductivity of the irrigation water, give rise to stress to the plants by the phytotoxic effect, reflected in the concentration of the photosynthetic pigments.
It was also observed a reduction of approximately 6% in the total chlorophyll content of the cotton plants per unit increment of ECw (Figure 4(c) ). Similar to the total chlorophyll content, carotenoids (Figure 4(d) ) had a negative behavior According to [27] , the reduction in chlorophyll levels is probably due to the imbalance of physiological and biochemical activities due to the excess of salts, besides the tolerance of the cultures. These authors also mention that excess salts can stimulate the enzymatic activity of chlorophyllase that degrades the molecules of the photosynthetic pigment inducing the structural destruction of chloroplasts. 
Conclusions
Irrigation with saline water of 1.5 dS•m −1 affects adversely the growth of cotton cultivars, causing reductions in plant height, stem diameter, leaf area and number of leaves.
Saline stress reduces the levels of the photosynthetic pigments of the cotton plants studied.
There was not interaction between salinity factors of irrigation water and cotton cultivars for any of the variables analyzed.
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